Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.027; wR factor = 0.073; data-to-parameter ratio = 13.1.
In the title compound, C 16 H 17 NO 4 S 2 , the 2H-chromene ring system is nearly planar, with a maximum deviation of 0.070 (1) Å , and the morpholine ring adopts a chair conformation; the bond-angle sum for its N atom is 357.9 . The dihedral angle between the the 2H-chromene ring and the best plane through the morpholine ring is 89.09 (6) . An intramolecular C-HÁ Á ÁS hydrogen bond occurs. In the crystal, C-HÁ Á ÁO hydrogen bonds generate R 2 2 (8) rings and -interactions occur between fused benzene rings of the chromene system [shortest centroid-centroid distance = 3.5487 (8) Å ].
Related literature
For a related structure, background to coumarins and details of the synthesis of the title compound, see: Kumar et al. (2012) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx À 1; Ày þ 1; Àz þ 1; (ii) x; y À 1; z.
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97. As part of our ongoing studies of coumarins (or 2H-chromen-2-ones) with possible biological activities (Kumar et al., 2012) , we now describe the structure of (6-methoxy-2-oxo-2H-chromen-4-yl) methyl morpholine-4-carbodithioate.
The asymmetric unit of (6-methoxy-2-oxo-2H-chromen-4-yl)methyl morpholine-4-carbodithioate is shown in Fig. 1 .
The 2H-chromene ring system (O3/C8-C16) is essentially planar, with a maximum deviation of 0.070 (1) Å for atom C8 and the morpholine ring adopts a chair conformation: the bond-angle sum for its N7 atom is 357.9 Å. The dihedral angle between the 2H-chromene (O3/C8-C16) ring and the morpholine (N7/O5/C20-C23) ring is 89.09 (6)°. In the crystal structure, (Fig. 2) , intermolecular C14-H14···O6 and C17B-H17B···O3 and intramolecular C18-H18B···S2 hydrogen bonds observed and also π-π interactions between fused benzene Cg (3) (C11-C16) rings of chromene [shortest centroidcentroid distance = 3.5487 (8) Å] further stabilize the crystal packing
This compound was prepared according to the reported method (Kumar et al., 2012) . Colourless needles of the title compound were grown from a mixed solution of EtOH / CHCl 3 (V/V = 1/1) by slow evaporation at room temperature.
Colour: yellowish. Yield= 84%, m.p.481 K.
Refinement
All H atoms were positioned geometrically, with C-H = 0.93 Å for aromatic H, C-H = 0.97 Å for methylene H and C -H = 0.96 Å for methyl H,and refined using a riding model with U iso (H) = 1.5U eq (C) for methyl H and U iso (H) = 1.2U eq (C) for all other H.
Computing details
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT (Bruker, 2001 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 2012); software used to prepare material for publication: SHELXL97 (Sheldrick, 2008 Symmetry codes: (i) −x−1, −y+1, −z+1; (ii) x, y−1, z.
